Objective: To determine the prevalence of overweight and obesity in British young people (4 -18 years) in 1997. Design: Cross-sectional analysis of the National Diet and Nutrition Survey of young people. Setting: Great Britain. Subjects: Nationally representative sample of 1836 young people (age 4-18 years). Results: The prevalence of obesity based on body mass index (weight/height 2 ) and the International Obesity Task Force cut-offs was 4.0%, with a further 15.4% identified as overweight. Asians were almost four times as likely to be obese as white subjects (13.6 vs. 3.5%, P , 0.001). Among white subjects there was no significant difference in the prevalence of obesity between girls and boys, or with age. The risk of obesity was significantly higher in subjects from social classes IV and V than from social classes I -III (6.5 vs. 2.7%, P ¼ 0.003). Subjects living in Scotland and Wales were significantly more likely to be obese than those in England (7.6 and 6.5 vs. 2.9%, respectively, P , 0.01). Multiple logistic regression showed that, among white subjects, those in social classes IV and V living in Wales and Scotland were three times more likely to be obese than the other children in the survey (odds ratio 3.3, 95% confidence interval 1.1-9.8). Conclusion: These data provide information on the national prevalence of overweight and obesity in Great Britain and baseline data from which to monitor future trends. This analysis provides important demographic information on those most at risk of obesity, which may be used to inform public health strategies to prevent obesity in young people.
There is growing concern about the prevalence of obesity in Great Britain. Data from the 1998 Health Survey for England show that 19% of men and 21% of women are defined as obese, with a body mass index (BMI) greater than 30 kg m
22
, an increase of almost threefold relative to 1980 1 . There are, however, few data on the secular trend in children because of a paucity of nationally representative surveys and lack of agreement over the definition of child obesity.
Data from the USA have shown a threefold increase in obesity in children (relative to US growth curves) in three decades and, today, 13 -14% are obese 2 . Estimates in Europe vary from 3 to 21% depending on the definition of obesity used 3 , with an estimated 10-17% in England 4 , each based on national reference growth data and using study-specific cut-offs for obesity. In 2000, the International Obesity Task Force proposed a reference dataset for the definition of overweight and obesity in children, derived from growth curves in six countries (Brazil, Great Britain, Hong Kong, The Netherlands, Singapore and the USA), to facilitate international epidemiological comparisons of the prevalence and secular trends in obesity 5 .
To date, only one study of 4-11-year-olds has used this methodology in a UK study. The National Survey of Health and Growth (NSHG) showed that the prevalence of obesity was approximately 2% in boys and 3% in girls, and that the proportion of overweight children had risen by over 50% in the period 1984 to 1994 6 . However, it did not provide more demographic information to identify those children at greatest risk.
There is a pressing need to both prevent and treat obesity in children and young people. Excess weight gain at a young age increases the risk of obesity in later life 7 and contributes to the burden of obesity-related disease. Risk factors for coronary heart disease have been reported in obese children and adolescents 8 and cases of type 2 diabetes are emerging among obese adolescents 9 . Identifying those children at greatest risk of developing obesity is important for the development of effective public health strategies to prevent and treat excess weight gain and its associated co-morbidities.
The present study exploited data collected as part of the National Diet and Nutrition Survey (NDNS) to identify the prevalence of overweight and obesity in a nationally representative sample of young people in Great Britain in relation to demographic factors, and to provide baseline data from which to monitor future trends.
Methods
The NDNS is a nationally representative sample of 2127 young people aged 4-18 years studied in 1997. The sample was based on households, using a multistage random probability design with postal sectors as first-stage units and sub-sampling to ensure an equal number of boys and girls across all ages. A total of 2672 subjects were selected and 80% participated in the survey. The sample design has been described in more detail elsewhere 10 . From the 2127 subjects who participated, 1836 subjects had complete anthropometric data and were used in the analyses. Subjects who had anthropometric data were significantly younger than those who did not (mean (standard deviation) 10.8 (3.9) vs. 14.2 (4.9) years, P , 0.001), but did not differ in terms of sex distribution, social class or region of residence.
Trained interviewers collected measurements of height and weight. Subjects were measured in minimal clothing and without shoes. Body mass index was calculated as weight (kg) divided by the square of height (m 2 ). The international reference standard was used to define overweight and obesity 5 . This is based on average percentiles, which equate to a BMI of 25 or 30 kg m 22 at age 18 years for overweight or obesity, respectively, and in pooled data from six national growth surveys approximates to the 90th and 99th percentiles in boys and girls 5 . Here, obesity is defined as a BMI on or above the obesity cut-off, while overweight is a BMI on or above the overweight cut-off and below the obesity cut-off.
Demographic details were collected from each respondent and the parent of the respondent present at the interview by an investigator-led questionnaire. The occupation of the head of household was used to determine the social class of the index subject. In 10% of cases social class could not be derived and these subjects were unclassified. The respondent was asked to choose from a prompt card the range in which the household's annual gross income fell. This was split into above and below the reported median gross income (£20 000) for analysis. Ethnicity was determined from self-rating by the respondent. In order to provide adequate numbers for analysis, data on the standard government regions of residence were collapsed into three categories corresponding to England, Wales and Scotland.
Chi-square tests were used to compare the prevalence of overweight and obesity in demographic subgroups. Multiple logistic regression was used to identify independent predictors of obesity, and significant predictors were used to calculate the odds of being obese. Adjustment for the timing or round of the survey interview did not change the results.
The prevalence of obesity and overweight from all 1836 subjects in the NDNS was compared with that from the Diets of British Schoolchildren survey in 1983 11 . The sample for this earlier survey was designed to give a representative sample of Great Britain in two age groups. It included 2092 10-11-year-old and 1266 14 -15-year-old children, including children of minority ethnic origin. These data were re-analysed using the international reference standard to define overweight and obesity.
Results
The prevalence of obesity in the NDNS was 4.0% (n ¼ 73), with a further 15.4% (n ¼ 282) identified as overweight. Asian subjects were almost four times as likely to be obese as white subjects (13.6 vs. 3.5%, P , 0.001). Among Asian and Afro-Caribbean subjects the proportion of overweight plus obese subjects was similar and higher than that among white subjects (25.9 and 23.4 vs. 18.9%, P ¼ 0.06) (Fig. 1) . However, given the relatively small numbers of non-white subjects, further analyses were limited to white subjects only (n ¼ 1667).
There was no significant difference in the prevalence of obesity (4.2 vs. 2.9%) or overweight plus obesity (20.3 vs. 17.6%) between girls and boys. There was no significant difference in the prevalence of obesity between age groups, but there was a trend of increasing prevalence of overweight plus obesity with age in boys (P ¼ 0.02) ( Table 1) .
There was an inverse relationship between obesity and social class, with a significantly higher prevalence of obesity in social classes IV and V than in classes I -III (Fig. 2) . A significantly higher prevalence of overweight and obesity was observed in those households with annual income , £20 000 compared with those with $ £20 000 (21.1 vs. 16.8%, P ¼ 0.03) but this association was not found for obesity (3.5 vs. 3.6%). Large regional variations in both obesity and overweight were observed. There was significant variation between countries, with more obese subjects in Scotland and Wales than in England (7.6 and 6.5 vs. 2.9%, respectively, P , 0.001) but not for overweight plus obesity (21.5 and 21.7 vs. 18.4%, respectively).
Multiple logistic regression analysis in the white subjects demonstrated that country and low social class were significant and independent predictors of obesity. Those in social classes IV and V living in Wales and Scotland were more than three times as likely to be obese as the other children in the survey (odds ratio 3.3, 95% confidence interval 1.1-9.8).
Comparison of the NDNS 1997 data with the 1983 survey of the Diets of British Schoolchildren showed an increase in the prevalence of overweight and obesity between 1983 and 1997 in both age groups, but the increase was significant only in the 10 -11-year age group (obese: P ¼ 0.04, overweight: P ¼ 0.007) (Fig. 3) .
Discussion
This paper presents the first results from a nationally representative sample of 4-18-year-old young people in the UK in which the prevalence of overweight and obesity has been calculated based on the international reference standards. It provides an important baseline from which to study future trends in obesity and to monitor the impact of public health strategies. It has highlighted a particularly high prevalence of obesity in minority ethnic groups, especially among Asians. There is also a significantly higher prevalence of obesity in young people living in Scotland and Wales relative to their English counterparts. It has demonstrated that those living in a household with below median income or low social class are at increased risk. The social class trends observed in children are similar to those in UK adults 12 . A higher prevalence of obesity with lower social class has been reported in other countries 13, 14 but has been inconsistent, especially in children 13, 15 . The differences observed by geographical region were independent of social class. More research is needed to understand the lifestyle factors underpinning this differential risk of obesity. In particular, the strikingly high prevalence of obesity in Asians needs to be addressed since Asians are at increased risk of later cardiovascular disease and diabetes compared with white children, even at similar BMI 16 . Previous data in Great Britain have often focused on a specific age group 17 or geographical area 18, 19 , limiting their generalisability. Data from the 1996 Health Survey for England have been analysed by using a compilation of 1978-1990 UK reference growth curves 4 . Among 6-15-year-olds the prevalence of overweight (.85th BMI percentile) was 22 -31% and obesity (.95th percentile) affected 10 -17% of the sample. The much higher prevalence than reported in this NDNS dataset is likely to be attributable to the difference in reference datasets and highlights a fundamental problem in using arbitrary cut-offs. Since there is no link between prevalence estimates in young people using the 95th percentile and the classification of obesity in adults, there is apparently an abrupt decline in obesity at the point of transfer to the adult classification system, since the Health Survey for England in 1996 identifies only 6.1% of men and 7.9% of women (16-24 years) as obese 1 . In contrast, estimates made using the international reference data track consistently from adolescence into adulthood, making them a valuable resource for epidemiological comparisons, although their clinical validity requires further analysis of the links to long-term health outcomes.
The NSHG is the only previous study in Great Britain to use the international cut-offs 6 . This was a large sample of 30 755 children aged from 4 to 11 years. Sampling was conducted on a school basis, with weighting towards poorer areas rather than a random individual sampling frame as for the NDNS. Comparison of the two surveys for 4-11-year-olds indicates that the prevalence of obesity in England has continued to rise steadily from the last NSHG survey in 1993/94 to the present NDNS in 1997, although there appears to have been a marked increase in Scotland.
Comparison of the NDNS data with the previous Diets of British Schoolchildren survey shows a significant increase in overweight and obesity in the 10-11-year but not the 14 -15-year age group. Interpretation of this finding is limited by the much larger sample size in the 1983 survey, but may suggest that younger children are getting fatter faster than older children. Alternatively, it may reflect broader changes in growth pattern, perhaps including the effect of earlier puberty in the 1997 NDNS sample.
BMI is highly specific but has low sensitivity for identifying overweight children 20 . Since obesity is characterised by excess fat, there is a need for largescale monitoring of fatness per se in children. There are other NDNS data to suggest that the secular increase in fatness, based on waist circumference, may exceed the increase in BMI 21 . This would be consistent with decreases in the lean/fat ratio as a consequence of reduced levels of physical activity. It implies that the reported increase in the prevalence of obesity, based on BMI, may be an underestimate of the true extent of the problem. Recent developments in bio-impedance technology may make measurements of body fat feasible for future surveys.
This cross-sectional survey cannot determine any causal relationships. Nevertheless, the findings provide important demographic insights into the growing problem of obesity in young people. Further research is required in prospective studies to determine the underlying lifestyle behaviours contributing to this problem. Particular emphasis should be placed on the most vulnerable children, including those from minority ethnic groups, children living in Scotland and Wales and in low social class.
